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TABLES  OF  FOOD  COMPOSITION 

IN  TERMS  OF  11  NUTRIENTS 


Prepared  by  Food  Composition  Steiff,  Bureau  of  Human  Nutrition 
and  Home  Economics,  U.  S.  Agricultural  Research  Administra- 
tion, and  Committee  on  Food  Composition,  Food  and  Nutrition 
Board,  National  Research  Council 

These  tables  contain  average  values  for  food  energy,  protein,  fat, 
carbohydrate,  three  minerals,  and  the  better  known  vitamins  for  a 
selected  list  of  foods.  To  meet  the  needs  of  teachers,  dietitians,  nutri- 
tionists, and  others  engaged  in  planning  diets  or  in  calculating  the  nu- 
tritive value  of  food  supplies,  an  attempt  has  been  made  to  include  the 
foods  most  commonly  used  in  the  United  States  and  as  many  of  the 
less  common  foods  as  there  were  data  to  warrant  including.  Many  of 
the  components  of  the  United  States  Army  rations  were  included  also 
because  these  products  are  similar  to  those  now  available  to  civilians  or 
likely  to  be  in  the  near  future. 

Foods  are  grouped  into  10  rather  broad  classifications  on  the  basis  of 
similarity  of  character  or  use.  In  the  small  groups,  items  have  been 
listed  alphabetically  but  in  the  larger  groups,  e.  g.,  the  grain  products, 
subdivisions  have  been  made  to  bring  together  items  that  may  be  con- 
sidered in  one  category  from  the  standpoint  of  use. 

In  all  cases,  nutritive  values  are  given  for  foods  as  brought  into  the 
house  for  consumption.  No  account  has  been  taken  of  losses  in  food 
value  that  may  occur  in  preparation  of  meals. 

Sources   of   Data 

The  values  in  these  tables  were  derived  in  part  from  data  reported 
in  the  literature  and  in  part  from  unpublished  data  made  available 
through  many  sources.  Particular  mention  should  be  made  of  the  im- 
portant contributions  from  the  research  of  the  State  agricultural  ex- 
periment stations  and  from  Federal,  commercial,  and  other  laboratories 
that  have,  carried  out  analyses  through  special  arrangements  with  the 
National  Research  Council.  These  Collaborative  studies  have  not  only 
supplied  data  on  Army  ration  components  but  have  helped  to  fill  in 
some  of  the  gaps  in  current  knowledge  particularly  with  respect  to 
vitamin  values  of  certain  foods. 

Protein,  fat,  carbohydrate. —Most  of  the  values  for  these  nutrients 
and  for  calories  were  taken  from  a  circular  which  represents  a  thorough 
review  of  available  data  up  to  its  publication  in  1940. x  Because  rela- 
tively few  new  data  have  come  into  the  literature  during  the  last  5 
years,  it  was  decided  not  to  undertake  another  review  at  this  time. 
The  reader  is  referred  to  the  circular  for  a  discussion  of  the  sources  and 
derivation  of  data  from  that  publication. 

1  Chatfield    C     and  Adams,  G.  proximate  composition  of  American  food  materials.      U.  S.  Dept. 
Agr.  Cir.  549,  91  pp.      1940. 


Refuse  figures  in  table  2  likewise  were  taken  from  Circular  549  with 
few  exceptions.  These  data  were  used  in  converting  from  an  "edible 
portion"  to  an  "as  purchased"  basis. 

Minerals.— Mineral  values  were  drawn  from  several  sources. 
Among  them  was  the  unpublished  table  prepared  in  1941  by  the  Bureau 
of  Human  Nutrition  and  Home  Economics.2  These  values  repre- 
sented a  careful  study  and  evaluation  of  original  data,  published  and 
unpublished.  The  published  investigations  of  H.  C.  Sherman3  also 
supplied  many  of  the  figures.  Exceptions  have  been  made  in  certain 
cases  where  there  was  reason  to  believe  that  the  published  ngures  were 
out  of  line  with  present  knowledge.  Mineral  values  for  components  of 
the  Army  ration  were  obtained  in  most  cases  from  special  analyses. 

For  foods  not  included  in  the  above  sources,  mineral  values  were  ob- 
tained by  averaging  available  data  in  the  literature  or  were  imputed 
from  a  similar  food  (as  tangerines  from  oranges),  or  from  another  form 
of  the  same  food  (as  canned  from  fresh). 

The  calcium  content  of  foods  containing  a  fairly  high  concentration 
of  oxalic  acid  is  given  in  footnotes  because  in  these  foods  it  may  not  be 
nutritionally  available.  The  concentration  of  oxalic  acid  reported  for 
any  one  food,  although  variable,  may  be  high  enough  to  combine  with 
all  the  calcium  present  to  form  insoluble  calcium  oxalate.  Many  roods 
have  been  found  to  contain  at  least  small  amounts  of  oxalic  acid,  but 
in  these  tables  the  calcium  unless  otherwise  indicated  has  been  con- 
sidered completely  available. 

Likewise  the  iron  values  given  here  represent  total  iron  although  ex- 
perimental evidence  suggests  that  the  iron  in  some  foods  may  be  only 
partially  available. 

Vi+amins  —Vitamin  values  have  been  obtained  from  a  thorough 
review  of  ?vailable  published  and  unpublished  data.  Although  they 
are  believed  to  be  the  most  representative  values  obtainable  at  this 
time,  many  will  need  revision  as  methods  are  further  refined  and  addi- 
tional data  are  reported. 

Vitamin  A  averages  present  a  particular  problem  because  substances 
with  vitamin  A  activity  in  the  body  may  exist  in  foods  either  as  pre- 
formed vitamin  A  or  as  so-called  precursors  (carotene  in  its  active  forms 
and  cryptoxanthin).  The  problem  is  further  complicated  by  difficul- 
ties in  the  separation  of  vitamin  A-active  and  nonactive  carotenoid 
pigments  in  some  of  the  current  methods  of  assay  Some  investigators 
report  separate  figures  for  the  different  kinds  of  carotenoids  present 
others  report  total  carotene,  and  still  others  express  results  in  terms  or 
International  Units  of  vitamin  A,  having  made  the  conversion  them- 


selves 


sei  vcs. 

In  these  tables  the  vitamin  A  values  are  expressed  in  terms  of  Inter- 
national Units.  When  the  carotene  content  of  foods  was  reported,  the 
values  were  converted  into  International  Units  on  the  basis  that  one 
I  U  of  vitamin  A  is  equivalent  to  0.6  micrograms  of  beta  carotene  or 
\2  micrograms  of  other  vitamin  A-active  carotenoids.  further  re- 
search in  this  field  may  call  for  some  revision  in  vitamin  A  values  de- 
rived  from   physical   and   chemical   determinations,   particularly   with 


.  Bureau  of  Human  Nutrition  and  Home  Economics,     minerals  in  foods:  calcium,   phosphorus, 

and  iron  in  64  food  items.      (Unpublished.) 
3  Sherman,  H.  C.      chemistry  of  food  and  nutrition.      Ed.  6,  611  pp.,  illus.      1941. 


reference  to  the  yellow  and  red  pigmented  plant  foods.     Hence,  many 
of  the  values  in  these  tables  should  be  considered  tentative. 

Most  of  the  ascorbic  acid  present  in  fresh  foods  occurs  in  the  reduced 
form,  and  it  is  this  form  that  is  represented  by  most  of  the  values  in 
the  literature.  To  the  extent  that  some  foods,  particularly  after 
storage  or  processing,  may  contain  also  small  amounts  of  ascorbic  acid 
in  the  oxidized  form  (dehydroascorbic  acid),  values  for  the  reduced 
form  may  underestimate  the  total  vitamin  C  content.  Where  authors 
reported  both  the  reduced  and  the  total  ascorbic  acid,  values  for  the 
total  were  used.  On  the  whole,  however,  averages  in  these  tables  are 
based  on  values  for  the  reduced  form. 


Problems   in   Derivation   of  Averages 

The  objective  in  developing  these  tables  was  to  derive  values  repre- 
sentative of  foods  as  they  are  used  throughout  the  year,  in  the  country 
as  a  whole.  However,  it  is  not  possible  with  present  knowledge  to  give 
averages  that  are  equally  satisfactory  for  all  foods  or  for  all  nutrients 
in  a  given  food.  For  one  reason,  it  is  a  rare  case  when  the  same  sample 
of  food  is  analyzed  for  all  nutrients  listed  in  these  tables.  One  inves- 
tigation may  be  concerned  with  protein,  fat,  and  carbohydrate,  another 
with  minerals,  and  still  another  with  one  or  more  vitamins.  There 
seems  to  be  much  more  interest  in  studying  the  content  of  a  food  with 
respect  to  one  vitamin  than  another,  hence  the  great  inequality  in  the 
volume  of  data  available  for  various  nutrients.  In  the  case  of  tomatoes, 
for  example,  averages  in  these  tables  were  based  on  956  analyses  for 
ascorbic  acid,  73  for  thiamine,  and  46  for  vitamin  A. 

Problems  involved  in  the  compilation  and  summarization  of  food 
composition  data  are  numerous  and  difficult.  One  must  reckon  not 
only  with  natural  variability  of  foods  as  affected  by  variety,  cultural 
factors,  and  maturity,  but  in  the  case  of  vitamins,  with  the  effects  of 
handling  foods  after  harvesting.  As  a  result,  considerable  judgment 
must  be  exercised  in  the  selection  of  data  to  be  averaged  and  in  de- 
ciding whether  simple  averages  or  weighted  averages  are  most  suitable 
for  obtaining  representative  values. 

Sometimes  it  may  seem  best  to  exclude  experimental  strains  of  fruits 
or  vegetables  not  in  common  production,  especially  if  their  inclusion 
might  greatly  alter  the  average.  Again  it  might  be  argued  that  ascor- 
bic acid  determinations  made  within  2  or  3  hours  after  harvesting  a 
fruit  or  vegetable  should  be  excluded  on  the  grounds  that  store-bought 
products  are  never  as  fresh  as  this.  However,  in  these  days  of  victory 
gardens  it  seemed  logical  to  include  such  data  provided  they  did  not 
unduly  weight  the  averages.  Many  times  these  problems  are  compli- 
cated by  insufficient  information  about  the  foods  which  were  analyzed 
so  that  there  is  little  basis  for  making  a  decision. 

In  some  cases  production  figures  were  studied  as  a  basis  for  weighting 
values  for  different  varieties  or  types  of  foods.  For  instance,  ascorbic 
acid  values  for  early  market  varieties  of  cabbage  differ  from  those  for 
the  late  "storage  type,"  therefore  an  attempt  was  made  to  learn  the 
relative  quantities  of  each  that  are  ordinarily  grown  in  the  United 
States,  in  order  that  a  representative  average  might  be  obtained. 


An  understanding  of  analytical  methods  is  essential  in  the  appraisal 
of  results.  In  many  instances,  two  laboratory  methods  give  different 
results  in  the  hands  of  a  single  responsible  investigator.  Such  discrep- 
ancies may  be  unexplainable  at  the  time  the  investigation  is  reported. 
Nevertheless,  a  decision  is  required  as  to  the  use  to  be  made  of  these 
data.  Although  many  new  and  improved  techniques  for  vitamin  de- 
terminations have  been  developed  during  the  past  few  years,  it  is  not  a 
safe  assumption  that  the  newest  is  the  best  method,  at  least  until  it 
has  stood  the  test  of  time.  Yet  many  of  the  values  coming  into  the 
literature  may  have  been  obtained  in  the  process  of  perfecting  these 
techniques. 

Among  the  problems  frequently  met  is  that  of  a  paucity  of  data  for  a 
given  nutrient  in  a  food.  An  attempt  was  made  to  draw  only  upon 
actual  analyses  for  the  values  in  this  table,  but  had  this  policy  been 
strictly  adhered  to  many  important  items  in  the  diet  could  not  have 
been  included.  It  is  not  uncommon  to  find  as  few  as  two  or  three 
values  reported  for  some  of  the  vitamins  in  some  foods.  If  these  values 
are  not  too  different,  they  might  be  averaged;  however,  if  one  is  two 
or  three  times  another,  as  happens  occasionally,  an  average  means  little. 
Sometimes  a  way  out  may  be  found  by  imputing  a  value  from  another 
form  of  the  same  food  for  which  data  are  more  adequate — as  dry  milk 
from  fluid  milk,  canned  peas  from  fresh,  and  so  on.  Sometimes  it 
seems  preferable  to  impute  a  value  from  a  similar  food,  as  pumpkin 
from  winter  squash. 

The  foregoing  points  have  been  discussed  briefly  in  order  to  give  the 
reader  some  idea  of  the  difficulties  encountered  and  the  problems  in- 
volved in  preparing  a  table  of  food  composition.  x-Uthough  it  might 
seem  desirable  it  is  not  yet  possible  to  reduce  the  averaging  of  available 
data  to  a  completely  objective  basis. 

Notes   on   Special  Foods   or   Groups 

"Restored"  cereals  are  not  included  in  this  table  because  at  the 
present  time  no  official  standards  of  restoration  have  been  promulgated 
and  a  product  may  be  "restored"  in  several  nutrients  or  in  only  one  or 
two.  The  situation  is  further  confused  because  different  organizations 
have  proposed  various  levels  for  restoration.  The  Food  and  Nutrition 
Board  of  the  National  Research  Council  has  proposed  the  following 
levels: 

Amounts  of  certain  nutrients  suggested  for  cereals 
restored  in  thiamine,  niacin,  and  iron 

Thiamine  Niacin  Iron 

(Mg.  per  pound)  (Mg.  per  pound)  (Mg.  per  pound) 

Wheat 2.0-3.0  18-36  16-24 

Oats 3.0-4.0  4-    8  14-24 

Rice 1.5-2.5  20-30  10-20 

Corn 1.7-2.6  8-12  6-15 

These  limits  were  selected  to  comply  with  what  might  be  considered 
acceptable  whole-grain  levels.  In  deriving  them  a  few  exceptionally 
high  values  and  the  inferior  grades  of  the  grain  were  excluded. 

Data  on  meat  include  composition  of  the  main  grades  of  carcasses 
for  each  kind  of  meat,  the  main  wholesale  cuts,  and  where  possible,  in- 


formation  applicable  to  retail  cuts.  Information  is  given  for  beef  car- 
cass of  commercial  grade  on  the  wholesale  basis  and  also  as  trimmed  for 
retail.  Data  are  included  also  for  a  boned  carcass  of  commercial  grade 
as  cut  and  trimmed  for  Army  specifications  into  three  categories — 
roasting  or  broiling  meat,  boiling  or  stewing  meat,  and  chopped  meat. 
Although  these  values  are  primarily  for  Army  purposes  they  may  be 
useful  at  times  in  making  calculations  of  civilian  diets  when  specific 
data  on  the  cut  and  grade  actually  used  by  families  are  lacking.  These 
figures  probably  would  be  better  estimates  of  what  families  in  general 
used  than  the  figures  given  for  any  particular  kind  of  boned  roast  or 
stew  meat. 

The  few  data  available  on  the  retail  cuts  of  meat  indicate  such  wide 
variation  as  to  make  it  impractical  to  estimate  the  composition  of  many 
different  cuts.  Wholesale  cuts  of  any  one  grade  are  more  uniform 
and  were  selected  for  presentation  here  where  it  was  feasible  to  sub- 
stitute them  for  the  retail.  When  wholesale  cuts  are  trimmed,  some 
bone,  very  little  if  any  lean,  but  considerable  fat  may  be  removed, 
causing  the  retail  portion  to  have  a  lower  percentage  of  fat  and  a  higher 
percentage  of  protein  than  the  original.  The  substitution  of  the  com- 
position of  wholesale  for  retail  cuts,  therefore,  causes  an  overestimation 
of  the  caloric  value  of  the  retail  portion  and  some  underestimation  of 
the  protein,  mineral,  and  vitamin  content.  The  values  for  fresh  meat 
suggested  for  use  on  a  retail  basis  in  these  tables  are  only  from  those 
wholesale  cuts  that  are  considered  to  apply  well  to  the  retail  cuts  of 
the  same  grade. 

In  the  section  on  pork  the  item,  "miscellaneous  lean  cuts,"  applies 
to  those  so-called  lean  cuts  of  a  medium  fat  pork  carcass  used  as  meat 
and  therefore  excludes  lard,  bacon,  salt  side,  and  fat  back.  Data  on 
the  remaining  cuts  were  averaged  according  to  the  estimated  propor- 
tions available  to  civilians.  As  military  and  Government  procurement 
is  in  terms  of  certain  cuts  of  pork  rather  than  of  carcasses,  the  propor- 
tion of  the  different  lean  cuts  making  up  the  civilian  supply  varies 
somewhat  from  time  to  time.  As  the  values  for  this  item  stand,  they 
apply  to  the  combination  of  wholesale  cuts  of  medium  fat  pork  available 
to  civilians  in  1944.  However,  they  may  be  used  in  general  to  apply 
to  the  sum  total  of  the  cuts  sold  in  retail  channels,  excluding  the  fat 
cuts  mentioned  above. 

The  mineral  content  for  most  of  the  items  of  meat  and  fish  was  cal- 
culated by  applying  to  the  protein  content  the  factors  suggested  by 
Sherman4  as  follows: 

Milligrams  per  100  grams  of  protein  in — 
Meat  Fish 

Calcium 58  109 

Phosphorus 1,078  1,148 

Iron 15  5.5 

The  vitamin  values  were  also  obtained  by  applying  a  factor  to  the  pro^ 
tein  content.  All  available  literature  giving  vitamin  data  that  could 
be  related  to  the  protein  content  was  reviewed  and  for  each  kind  of 
meat  the  average  thiamine,  riboflavin,  and  niacin  value  per  gram  of 
protein  was  calculated.  For  the  present  the  use  of  one  set  of  vitamin 
factors  for  each  kind  of  meat — beef,  lamb,  pork,  and  veal — seemed  best 

4  Data  adapted  from  Sherman,  pp.      563,  564.  See  footnote  3,  p.  2. 


although  there  is  some  evidence  that  the  concentration  of  these  vitamins 
may  vary  in  the  different  parts  of  the  animal. 

Frozen  foods  are  not  included  in  this  table  because  at  the  present 
time  data  in  the  literature  do  not  warrant  the  making  of  such  a  compila- 
tion. However,  it  is  recognized  that  the  use  of  frozen  foods  may  be 
greatly  increased  and  it  may  be  necessary  to  estimate  nutritive  values 
of  these  foods.  Until  more  complete  data  are  available,  the  values 
listed  for  the  fresh  food  in  table  1  could  be  used  though  they  might 
cause  some  overestimation,  particularly  of  the  vitamins.  On  the  other 
hand,  losses  due  to  freezing  of  freshly  harvested  products  may  be  no 
greater  than  those  sustained  in  the  ordinary  marketing  of  fresh  foods. 

Explanation   of   Tables    and   Terms 

Table  1  was  prepared  first,  since  most  original  data  are  reported  on 
a  100-gram  basis.  For  the  sake  of  uniformity  the  mineral  values  and 
the  values  for  all  the  vitamins  except  vitamin  A  are  expressed  in  terms 
of  milligrams.  The  word  "trace"  is  used  to  represent  small  values 
that  would  have  rounded  to  zero.  It  is  recognized  that  in  calculations 
these  traces  will  be  treated  as  zero,  yet  it  seemed  a  little  more  realistic 
to  recognize  the  presence  of  small  amounts  of  substances  where  they 
exist. 

Parentheses  are  used  to  denote  values  imputed  usually  from  some 
other  form  of  the  same-  food  or  from  similar  foods.  Parentheses  also 
indicate  values  of  nutrients  covered  by  specifications  for  enrichment, 
such  as  vitamin  A  in  margarine,  and  iron,  thiamine,  riboflavin,  and 
niacin  in  enriched  flour  and  bread.  In  each  case  the  figure  given  is 
the  minimum  level  specified  in  standards  of  identity  promulgated 
under  the  Food,  Drug  and  Cosmetic  Act. 

Dashes  have  been  used  in  the  few  cases  where  no  reliable  data  were 
available  but  where  there  was  reason  to  suppose  a  measurable  amount 
of  a  nutrient  to  be  present.  This  seemed  preferable  to  an  imputed 
zero. 

Army  ration  components  are  identified  by  an  asterisk.  Many  of 
these  foods  were  prepared  or  packed  to  meet  Army  specifications,  and 
the  nutritive  values  are  for  the  most  part  averages  obtained  from  special 
analyses  of  samples  from  Army  purchases. 

Values  per  pound  in  table  2  were  derived  from  those  on  the  100-gram 
basis,  using  the  unrounded  figures  developed  for  table  1  and  the  refuse 
figures  indicated  for  converting  from  the  "edible  portion"  to  the  "as 
purchased"  basis.  The  items  of  food  in  table  1  are  numbered  consecu- 
tively. Corresponding  items  in  table  2  have  the  same  numbers.  If  a 
food  is  included  both  with  and  without  refuse  in  table  2,  letters  are  used 
for  additional  forms.  Bacon,  for  example,  may  be  purchased  both 
with  and  without  rind  and  in  table  2  both  forms  are  included.  As 
bacon  is  item  18  in  table  1,  in  table  2  the  items  derived  from  it  are 
numbered  18  and  18a. 
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